Myo1e participate in the adhesion and migration in the high endothelial venules by 2 1 regulation of integrins and the PI3K/FAK/RAC-1 signaling pathway. inguinal lymph node from I to IV (Fig.S1 ), as well as the diameter and blood flow of 1 4 2 the different venules ( Fig. S2A-B ). Subsequently, the migration of B cell in the The Rho family of small GTPases are key regulators of the actin cytoskeleton and 2 7 8
controlling the activity of numerous downstream effectors. Rac1, a member of the 2 7 9
Rho family, together with AKT (a serine/threonine kinase) participate in actin 2 8 0 reorganization required for the formation of protrusions during adhesion, spreading 2 8 1 and motility of the cells. Thus, we evaluated the cellular spreading by measuring 2 8 2 the curvature of the cell. If the ratio of semi-major ratio versus semi-minor axis 2 8 3 (elliptical factor) > 2, this was indicative of a cell with polarized morphology. Most
Myo1e -/-B cells had an elliptical factor less than two compared with wild type B 2 8 5 lymphocytes ( Fig. 6A-B ). The regulation of AKT and Rac-1 is dependent on the activation of PI3K (lipid 2 9 6 kinase that phosphorylated lipids). Both enzymes are needed for elongation of the 2 9 7 membrane driven by F-actin at the leading edge. By using a PI3K inhibitor 2 9 8 LY294002, we found a decrease in the elongation and reduced F-actin at the 2 9 9 leading edge. The results strongly resemble those seen with Myo1e-deficient B AKT Thr308 phosphorylation and RAC-1 activity ( Fig. 7D and Figure S14 ). As a 3 0 2 whole, these results strongly suggest that Myo1e is critical for cell migration and the cell that prevents it from adhering correctly and allowing it to transmigrate 3 2 7 through the tight junctions; however, the mechanism of action is not discussed in integrins in leukocyte migration; for example, a video-microscopy analysis in
Peyer's patches, showed a reduction in the recruitment and the adhesion of The reduction of recruitment of B cells to HEV was confirmed by homing assays, where it is observed that the loss of Myo1e causes a reduction of recruited B cells and spleen (Nolte et al., 2002 , Ager, 2017 . In our work we observed a reduction in 3 3 7
the expression of integrins. Of note, the role of Myo1e in the motility was only detected in activated B cells, The formation of "integrin cluster," originates the autophosphorylation of FAK in in DU-145 cells (human epithelial cells) and the hematopoietic precursors (HSC) The spreading is a mechanism used by the cell to maximize the contact area with 3 7 3 different ligands. This is an essential step for slow rolling and then cellular 3 7 4
transmigration. Deficiency in spreading has been described as a disturbance in the 3 7 5
integrity of the cytoskeleton (Wakatsuki et al., 2003, Kim and Wirtz, 2013) . In our 3 7 6
work, we showed that Myo1e deficiency causes a reduction in spreading indicating 3 7 7
that Myo1e is also involved in cell deformation. RAC-1 is an essential small GTPase involved in the formation of actin filaments, with CXCL12 show a similar phenotype than wild type B cells inhibited by
Ly294002 (a PI3K inhibitor). These results were corroborated with the reduction in 4 0 1 the phosphorylation of FAK, AKT and the activity of RAC-1. As a whole, these 4 0 2
results indicated that Myo1e is involved in the FAK/PI3K/RAC-1 signaling pathway. 4 0 3
In conclusion, we have presented evidence that Myo1e is critical for the The Animal Care and Use Committee of "Centro de Investigación y de Estudios 4 1 4
Avanzados" approved all experiments.
1 5
All mice were allowed free access to water and a maintenance diet containing 20% with the gating on FSC-H vs. FSC-A, and the lymphocytes were identified by their The antibodies used were: anti-B220-BV421 (clone RA3-6B2, BioLegend) (San Biotechnology), anti-phospho-AKT (clone sc-271966, Santa Cruz, Biotechnology).
5 7
Other reagents included, TRITC-Phalloidin (Thermo Fischer, Scientific), Hoescht Cells were fixed 20 minutes with paraformaldehyde at 4%. After washing, the cells 4 6 2
were permeabilizated 30 minutes with Triton X-100 (0.1%). Then, the Fc receptors 4 6 3
were blocked with goat serum to avoid nonspecific binding. Immunolabeling with 4 6 4 primary antibodies was performed by 30 minutes incubation at 4 C, followed by Homing assays. In vitro chemotaxis assays. and digital images of the cells were taken every 30s for 1h maintaining the Germany) (Gorelik and Gautreau, 2014).
0 3
Adhesion assays.
0 4
Polystyrene plates with 96 wells (Nalge Nunc International) (Penfield, NY, USA) 5 0 5
were coated with Hyaluronic acid (2.5 mg/ml) (Sigma-Aldrich), fibronectin (2.5 5 0 6 mg/ml) (Sigma-Aldrich) or poly-lysine (0.01%) (Sigma-Aldrich), 1 hour at 37 C. 5 0 7
After incubation, the plates were washed twice with PBS before adding 4 × 10 5 one h at 37°C and then, the plates were washed with PBS. The cells were fixed 10 5 1 0 min with 4% paraformaldehyde, before adding crystal-violet (7.5 g/l crystal-violet, 5 1 1 2.5 g/l NaCl, 1.57% formaldehyde, 50% methanol) for an additional 5 minutes.
1 2
After that, the plates were solubilized with 10% SDS, and the amount the Fischer Scientific). Non-specific dye bound to empty wells was subtracted, and the 5 1 5
absolute binding was calculated. The absorbance was determined in four wells per 5 1 6 condition. proteins were transferred to a nitrocellulose membrane (BIO-RAD) (Hercules, CA, 5 2 5 USA) at 120 V, 1.5 hours. After transference, the membranes were blocked 30 5 2 6 minutes with albumin serum bovine (BSA) (5%) (Thermo Fischer, Scientific) After 5 2 7
blocking; the membranes were incubated one hour at 37 °C with specific 5 2 8
antibodies. After washing with TBS-Tween 20 (0.01%) (Sigma Aldrich), the 5 2 9
membranes were incubated with the respective secondary HRP-labeled antibody.
3 0
Finally, the blots were revelated with Western Blotting Chemiluminescence Luminol Myo1e +/+ host mouse was anesthetized by intraperitoneal injection of 12.5 mg/kg 5 3 5
xylazine and 125 mg/kg ketamine hydrochloride (Sanofi, Mexico-City, Mexico).
3 6
Then, the inguinal lymph node of the was inoculated with CXCL12 (25 ng/ml) Germany) Videos and images were analyzed using ImageJ (NIH, Bethesda, MD. Ten million activated B cells treated (2 h) with 20 μM LY294002 (Sigma Aldrich),
